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(54) DtepsFsed multicolor electroluminescent lamp and electroluminescent lamp unit employing 
thereof 


(57) A set of a transparent electrexie layer and a lu- 
nnineecent layer in whtcti phosphor particles are dis- 
persed are formed on a traneparent resin film, and this 
set ie formed layer by layer to create more than one lu- 
minescent layer. One or more lumineecent layers are 
divided into multiple luminescent color re^e. Or, the 


transparent electrode layer ie electrically separated into 
two or more regions. This configuration enables the dis^ 
play of multiple patterns in multiple lumineecant colors 
using one dispereed EL lamp. Accordingly, the multi- 
color EL tamp, which is aesthetically appeallns as well 
as good visibility, can be provkjed for a display unit of a 
range of electrons equipment and taaddrght for LCDs. 


FIG. 1 



Prtaad by Jouva. 79001 


PA(X4l15'RaiDAT2l2(ll20061:S1:3(PM[EastemStandardTlnte]<SV^ 


FEB. 20. 2006 2:02PM SUTHERLAND ASBILL 


NO. 233 P. 5 


1 EP 0 998 171 A2 2 


DeficNptlon 

RELD OF THE INVENTION 

[0001] Tlie prGsent invention roMos to the field of die- 
p©reed mulUcolor ©lectrolumlnescem (EL) lamps ctd- 
ployed as backlights of fiquld crystal dieplayd and dwttch 
koys In a varioty of small mobilo equipment, and more 
particularly to dispersed multicolor EL lamps and EL 
lamp units employing thereol which not only satisfy 
practical functrons such as visibility but also ara aesttiei- 
ically appealing. 

BACKGROUND OF THE INVENTION 

[0002] A conventional disperaed multicolor EL lamp 
Is described using he sectional view in Fig. 9. In Rg. 9, 
the thickness dimension is magnified for illustrative pur- 
poses. 

[0003] In Fig. 9, Indium tin cxidc, for example, fs de- 
posited on a transparerit resin film 1 using a deposition 
method such as vacuums sputtering to torn) a transpar- 
ent electrode Z Then a phosphor layer 3 is formed by 
dispersing phosphor particles such as Zinc sulfide 
doped with copper In a resin with high dielectric constant 
such as cyanio resin or fluororubber resin. A delectric 
layer 4 is made of the same synthetic resin system as 
the phosphor layer 3 in which ferToelectric powder such 
as barium tllanate is dispersed. A bade electrode layer 
5 is made of silver resin system or carbon resfn system 
pasts. An insulative cover rasist 6, followed by external 
electrodes 7A and 7B are then formed. 
[0004] When multlooiof texl or graphics are di^layed 
using ihe above conventional EL lamp, the text or graph- 
ics are directly drawn onto the surface of the transparent 
rnsutativd nim 1 usmg optrcalty iransmissive color paint; 
or a sheet on which text or graphics are drawn with op- 
tically transmisd^ve color paint is anachcd to the trans- 
parent insulative film 1. Alternatively, (he luminescent 
Dolor of the phosphor layer 3 is partially changed to 
match the text or graphics. 

[0006] In the above convsntiona] dispersed multleoTor 
EL lamps, however, only o/ia lypa of text or graphics can 
be displayed. 

SUMMARY OP THE INVENTION 

[0006] In the dispersed nrujKicolor EL tamp in accord- 
ance with an exemplary embodiment of the present in- 
vention, a first transparent electrode layer is fomied on 
a Transparent resin film, and then a first luminescent lay- 
er at least containing a phosphor layer In which phos- 
phor powder is di^srssd is fomted. Then, a transparent 
elQctroda layer and luminescent layer are formed layer 
by lays r as a set to form N (N is an integer of N 2) trans- 
parent electrode layers and N luminescent layers. One 
or more tayere in the first to Nth luminescent layers are 
divided into multiple lumhescem color regions for the 


required text or graphics t\ the same luminescent layer. 
A bacit electrode layer is then fomied on the Nth lumi- 
nescent layer. 

[0007] The above configuration enables the display of 
^ multiple text and graphics in multiple luminescent colors 
using a single dispersed EL lamp. 
[OOOa] In the dispersed multiootor EL laimp in accord- 
ance wHh an exemplary embodiment of the present in- 
vention, ore or more layers in the first to Nth lumines- 
cent layers which are divided into multiple luminescent 
color regions show an almost cobrtess monocolor in the 
same (uminescent layer >At)en they are not illuminated, 
but emit multiple lumuieecent colors when they arB illu- 
minated. When the first to f4th luminescent layers are 
illuminated independsntty, multiple divided regions are 
Illuminated fn multiple luminescent colors without mutu* 
ally anecling the coiorftig cf each luminescent layer. 
[0009] Also in the dispersed multicolor EL lamp in ac- 
cordance with an exemplary embodiment ol the present 
Invention, one or more layers In the first to Nth transpa^ 
ent electrode layers or back electrode layer are electri- 
cally separated rnio two or more regions In the same 
transparent electrode layer or back electrode layer. This 
maiccs it possible to illuminate each divKjed region of 
the first to Nth luminescent layers In more than one lu- 
minescent color. 

[001 0] Also in the dispersed multicobr EL lamp in ac- 
cordance with an exemplary embodiment of the present 
Invention, each of the flrsi to (N-1 )th luminescent layers 
is fbrmed of two iayera. The first layer is a phosphor layer 
in which phosphor particles ars dispersed. The second 
layer Is formed ol a light transmissive insulation teyer 
with higher dtelectHc constant than that of the first layer. 
This enables even higher luminance to be achieved 
when any of the first to (N - 1 )th luminescent layers are 
illuminated. 

[0011] In the dispersed mu^icolor B lamp in accord- 
ance wnh an exemplary embodiment cH the present in- 
vention, the Nth luminescent layer is practically formed 
of two layers. TTie first layer is a phosphor layer in which 
phosphor particles are dispersed. The second layer is 
fomned ot a w^ite Insulation layer with higher dielectric 
constant than that of the first layer. This makes It possi- 
ble to achieve even higher luminance when the Nth lu- 
minescent layer is lifum^aied. 
[Q012] Furthermore, in the dispersed multicolor EL 
tamp h accordance with an exemplar embodiment of 
the present Invention, transparent electrode layers at 
least other than the first transparent electrode layer are 
formed^ light-transmlssiveconductNre pasts with sheet 
resistance of 50 k or less by printing and drying trans- 
parent synthetic resin in which conductive indium tin ox- 
ide powder Is dispersed. Thisfacilitatesthe manufacture 
or the transparent eiectpode layer, such as by sciean 
printing, at low oost 

[0013] Stfllfur1herrTK)re, in the dispersed muIHookx* EL 
lamp in aocordance with an exempbry embodiinant of 
the present invention, the light-cransmlssfve conductive 
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paste for transparent elGctrode layers may b© Colofed. 
This allows the overall fumrndscerrt ooigr gf each of tho 
first to Nth lumlnescertl layers to be changed. 
[001 4] In an EL lamp unit in acconfance with an ex- 
ennpiary emtsodimantof tho present invontlon, a micro- 
computer is employed to control the turning on and off 
and flashing of the find to Nth luminescent layers of the 
dlapersed multicolor EL tamp eeparately or In combina- 
tion. This makes it possible to automatically tn m on. turn 
off. Of flash each of the first lo Nih luminescent layers 
Independently or in combination in accordance with pre- 
detemiined conditions. 

[0015] Furthermore, in the EL lamp unit In accojdance 
with an exemplary embodiment of the present invention, 
the microcomputer controls each of the electrically sep- 
arated electrodes in the firet to Nth transparent electrode 
layers and back electrode layer to automatfcaily apply, 
shut or Intennlttently apply voltage to each of the elec- 
trode byers electrically separated into multiple regions 
independently or In combination. This makes It possible 
to automatteaiiy turn on, turn off. or flash each of dh/kf ed 
regi'one in the first to Nth luminescent layers correspond- 
ing to electrically separated electrode layers in the first 
to fv^ transparent electrode layers and back electrode 
layer independerttiy or in combinatioa in accordance 
with pFBdetermined conditions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

poi 6] Fig. 1 1s a plan view of a dlepereed muidooior 
EL lampi displaying text, In accordance wllh a first ex- 
emplary embodiment of the present Invention. 
IpoiT] Fig. 2 Is a sactfenal viewtakan along a line 2'Z 
in Fig. 1. 

[001 B] Fig. 3 is a sectk)nal view taken along a line 3-3 
in Fig. 1. 

[0019] Fig. 4 lea f^t view of the dispelled multiooior 
EL lamp, dtsplayrig another text different from that in 
Rg. 1 , in accordance wSh the first exemplary embodi- 
ment of the present invention. 
[0020] Fig. 5 is a plan view of a second transparent 
electrode tayer of a dispersed multicolor EL lamp In ac- 
cordance with a second eocemplaiy embodiment of the 
present invention. 

[0021] Rg. 6 is a plan view of a back electrode layer 
of the diepereed multicolor EL lamp in aceordanee with 
the second exempl^iy embodiment of the present In- 
vention. 

[0022] Fig. 7 is a sectionat view of the dispersed mut- 
ticotor EL lamp in accordance with the second exempla' 
ry embodimem of the present invention. 
[0023] Fig. 8A is a plan view of a Hrst tuminescent lay- 
er of dispersed muliicotor EL tamp ii accordance with a 
third exemplary embodiment of the present invention. 
[0024] Fig. SB is a plan view ^ a second luminescent 
layerof dispersed multicolor E L lamp In acconJance with 
the third exemplary embodiment of the present inven- 
tion. 


[0025] Fig. 9 is a sectbnal view of a dispersed multi- 
color EL lamp of the prbr an 

DESCRIPTiON OP THE PREFERRED 
s EMBODtlMENTS 

First exerftplanr embodiment 

[0026] A first exemplaiy embodiment of the present 

10 invention is described with reference to Figs. i to 4. 
Components havTig ths same configuration as thoee of 
the prior art are given the same numbers, and thus their 
dstansd explanation is omitted here. 
[0027] Fig. 1 shows a plan view of a dispersed multh 

IS Gobr electroluminescBnt lamp (hereafter referred to as 
an EL lamp) in accordance with the first exemplary em- 
bodiment of the present invention. Rg. 2 showB a sec- 
tkxial viewtaken along a line 2-2 in Fig. 1. Fig. 3 shows 
a seeiienal view taken along a line 3-3 in Fig. l. Fig. 4 

^ shows a front view of the dispersed multicotor EL lamp 
displaying another text different from that h Fig. 1. A 
light-emitter of an EL lamp 8 of the present invention 
consists of the lamination of a firet light-emitter 9 and 
second ilght-emitier 1 2. Looking at the plan view in Rg. 

^5 1 , the first iight^mitter 9 includes a text light-emitter 1 0 
for "PLAY" arnl background Ught-smltler 11 . T^e second 
light-emitter 12 includes a text light-emitter 13 for 
■STOP' and background light-emitter 14. Looking at its 
sectional view In Fig. 2, the first light-emitter 9 includes 

so a first luminescent layer and fii^ transparent electrode 
layer IB. The lirat luminescent layer Includes a first 
phosphor layer 1 g and first dielectric layer 20. A part of 
the first pho^or layer id corresponding to the text 
light-emitter 1 0 is 1 9A, and a part of the first phosphor 

« layer 1 9 conespofYding to the background light-emitter 
1 1 s 1 9B. The second llght-emEter 12 includes a second 
luminescent layer, a second transparent electrode layer 
21 , and a back efectnode layer 24, The second I umlnes- 
cent layer includes the second phosphor layer 22 and 

^ second disleciric layer 23. A part of the second phos- 
phor layer 22 corresponding lo the text light-emitter 1 3 
is 22A, and a part of me second phosphor layer 22 cor- * 
responding to the background light-emitter 14 Is 22B. 
^ch of the above layers Is protected by an insulation 

<s layer 25. The second transparent electrode layer 21, 
first transparent electrode l^er 16, and back electrode 
layer 24 are respectively connected to the extenrial elec- 
trodes 15, 16. and 17, 

[poas] In Figs. 2 and 3. the part 1 9A of tho first phos- 
5» phor iayer 1 9 corresponding to the text light-emitter 1 0 
and the pan 1 98 con'espording to the background Eght- 
emitter 11 consist of a phosphor with dSferwit luminss- 
cam oobf. The part 22A Of the second phosphor layer 
22 corresponding lo the text light-emitter 1 3 and the pan 
ss 22B con-esponding to the background Qght-emltter 14 
ateo consist of a phosphor wiih different luminescent 
cotor. When an AC electric Held Is applied between the 
external electrodes ^$ and 16 to aiumhate the ftisc lu- 
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mln$$cem layer, the {©xt light-emto&r lOfor 'PLAY* and 
ltd background Ifght-emKter 11 in Fig. 1 are displayed in 
different luminescent colors. Wfien an AC electric field 
is appM between external electrodes 16 and 17 to il- 
luminaie the second luminoficont la/er, the text light- 
emitter 19 for 'STOP" and Its background Ilght-emltter 
14 in Fig. 4 are dispfayed in different luminescent coiora. 
[0029] If^ exemplafy embodiment, each of ihe 
transparent electrode layere i8 and2i, and back elec- 
trode layer 24 are uniformly fomied on me entire EL 
light-cmilting regk^ns , &nd each phosphor layer is divid- 
ed into multiple luminescsnt color regions In the same 
phosphor layer. 

[0030] In the above configuration, a traneparom con- 
ductive film pre-depo8lted on a polyester film by aput- 
tsring or electron beam evaporation Is employed as the 
first transparent electrode layer 18. For the second 
transparent electrode layer 21, a light transmlssiva 
sheet vrtiich Eb a conductive paste with sheet resistance 
of 50 k or below made by dispersing indium tin oxide 
dendrite powder in polyester reein, epoxy restn, acrylic 
resin, phenoxy resin, fluorombber i^ein, or the like 
employed. For the first phosphor layer 19 and second 
phosphor layer 22, paste Is nrade by dispersing EL 
phosphor powder vyrith drfferenl luminescent colors for 
the text and background in resin with high dielectric con- 
stant such as cyano ethyl cellulose rosvi, cyano ethyl 
pullulan nssin, or fluororubber resin containing fluorovi- 
nylldlne. For the fiist dielectric layer 20. mill^-white op- 
tically transmissrve paste is made by disporslng a small 
amount ol fenroetectric powder, typically of barium tHan- 
ate. in the same re&tn system as the phosphor l^er 
paste. For the second dielectric layer 2S, paste which 
reflsds white light is made by dispersing ferroelectric 
powder, typically of barium titanate, in the same resin 
system as the phosphor layer paste. For the back elec- 
trode layer 24 and external electrodes 15, 16, and 17, 
silver resin paste or cait^on resin paste which Is normally 
used for membrane switches is employed. For the Insu- 
lation layer 25, elsctricslly insulating p^e typlcaHy of a 
polysster system, urethane system, or epoxy system is 
employea The above pastes for each layer are printed 
into a predetermined pattern, typtoally by screen print- 
ing, and men dried to form each layer. 
[O0K31] TTie firsttransparent electrode layer 18 may al- 
so be tonned by screen printing the aame material aa 
the second transparent electrode layer 2i. 
[0092] As described aboVb. in tho first exemplary om- 
bodlmeni ttie ftret luminescem layer is formed of the first 
phosphor layer 19 and first dielectfic layers 20 and the 
secor^ luminescent layer are formed oH the second 
phosphor layer 22 and second dielectric layer 23. By 
configuring the dielectric layers 20 and 23 wrth materials 
having a higher dielectric constani than that ol the phos- 
phor layers 1 g and 22, voltage can be more effectively 
applied to the phosphor than if configuring the lumines- 
cent layer only with the phosphor layer, thus achieving 
higher lumlnanee light emissions. 


)ai7lA2 6 

[00$3] The first and second phosphor layers niay also 
be ootored by adding phosphor dya or phosphor pig- 
ment to both pastes. This makes It possible to achieve 
luminescent color that Is different from the natural color 

5 of the phosphor. 

[0034] For the second phosphor teycr, phosphor dye 
or phosphor pigmem may be added to the phosphor lay- 
er paste for coloring, as well as EL phosphor, v^en ad- 
Justify the iuminesceritcolor of the text and background 

10 Add ition of phosphor dye or phosphor pigment is not ap- 
parent from the light-emitting side when the EL [amp is 
not turned on. At the same time, there is less color in- 
terference when the first phosphor layer Is lighted. 
[0035] In the first exemplary embocriment, the lumi- 
nescem layer is made of two tayers^ i.e., the first and 
second luminescent layers. It is naiurally possible to 
laminate three or mora layers. In general, N layers {N Is 
a positive integer) of the luminescent layer may be lam- 
inated by providing a transparent electrodes in-be- 
twccn. 

[0036] In the ffrst exemplary embodiment, each phos- 
phor layer Is divided Into two luminescem color regions 
in the same phosphor layer. It may also be divided into 
three or more. In general to M (M Is an Integer of N 2) 

2S luminescent color regions. 

[0037] In the first exemplary embodiment, the extei^ 
nal electrodes 15, 16 and 17 ai^ disposed on opposite 
ends of the EL light-emitting region. It is apparent thai 
each extemal electrode may also be disposed on any 

so end independently or all together. 

[0I>3S) As described above, the dispersed EL lamp in 
the first exemplary embodiment enables the display of 
multiple indicatkxis by emitting multiple coksrs from the 
same light-emitting face. 

3S 

Second exemolan/ embocfeiftent 

[0039] Pdnts that differ in a dispersed multxx}Ior elec- 
troluminescent (EL) lamp In accordanco with the second 

^ exemplary embodiment of the present Invention from 
the first exemplaiv embodiment are as folk?w3. The sec- 
ond transparent electrode layer and back electrode lay- 
er are divided Into two regions, and an external elec- 
trode Is provided for each divided region. 

^ [0040] fig. 5 shows a plan view of the second trans- 
parent electrode layer of the dispersed mufikx>lor EL 
lamp in the second exemplary embodiment Rg. 6 is a 
plan viowof the back electrode layer. Rgs. 6 and 6 show 
that the second transparent electrode layer and the back 

^ olGctrode layer in tho first exemplar emtx^dinent are 
divkJed into two regkxis. Fig. 7 shows a sectional view 
of the dispersed mutticok)r EL (amp In ihe second ax- 
smp^ry embodiment, vi^ich corresponcte to Rg. 2 illus- 
trating the first exemp^ry embodiment 

^ [0041] in Fig. 5, a text electrode 26A is a regton of a 
second tiansparent electrode layer 26 farmed at a po- 
sition Gorrespond'ng to the text light-emitter 10 for 
'PLAY* in Fig. 1 . A tiackground ^ectrode 26B Is a region 
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of the second transparent electrode layer 26 corre- 
sponding to the background light-emitter 11 . An «ctsmal 
oiectrodd 27 A 1$ an electrode tor the text electrode 26A, 
and an externa) electrode 2JB id an electrode for the 
background electatxie In Fig. 6, a text electrode s 
28A is a regkxi of a back elactrode layer 28 which is 
formed in a position con'eeponding to the text light-emit- 
lar 1 3 lor "STOP" in Fig. 4, A background electrode 2$B 
Is a region of the back electrode layer 2B corresponding 
lothe background llght-emHter 14. An external slcctrodc io 
29A Iq an electrode for the text electrode 2dA, and an 
external electrode 295 is an electrode for the back- 
ground efectfode 2BB. Thg {Trst transparent elactioda 
layer ie unlfonnty fonried on the entire face. 
[0042] The meteriale used for each layer of the EL is 
tamp in the second exemplaiy embodiment Is the same 
as that used in the first exemplary embodiment. 
[0049] In tha second exemplary embodiment, as de- 
scribed bebw, different indications may be dispiaysd by 
changing the combinatfon ot selected transparent elec- ^ 
trode tayers and the back ei&ctrode layer wtien applying 
voltage to each transparam eldctrodo layar and back 
electrode layer thrcug^ each extemal ejsctrode. 
[0044] First, when voltage IsappSed between tha Rrst 
transparent electrode layer Id and the text electrode 2s 
2SA of the second transparent electrode layer 26, i.e. 
voltage is applied between the exte mal efecirode 16 and 
extemal electrode 27A, the lamp may be eontroDsd to 
Illuminate only the text ligm-emlner 10 for "PIJlY" with* 
out illuminating the background light-emitter 11. In the so 
same way, when voltage is applied between the first 
transparent electrode layer Id and the baekgreimdelec- 
tfods 26B of the second transparent electrode layer 26. 
i.e. voltage is applied between the extemal electrode 16 
and extemal electrode 27B, the lamp nay be controlled 3^ 
to illuminate only the background nght-emitisr 11 for 
'PLAY' without lighting tha text light-emitter 10. When 
the extemal electrode 27A and external electrode 27B 
of the second transparent electrode layer 26 are short 
circuited, and voltage is applied between the short 40 
cin:uited part and external electrode 16. the text light* 
emitter 10 tor "PLAY* and its backgrouno ilght-emltter 
11 are both Illuminated simultaneously in different lumi- 
neecent colors. 

[0045] In the same way. when the extemal electrode 4S 
27 K and extemal electrode 276 cf the second tranepaN 
ent electrode layer 26 are short circuited, and vohage Is 
applied between the short circuited part and the external 
electrode 2dAfor the text electrode 2dA of the back elec- 
trode layer 28. only the text light-emitter 1 3 lor -STOP' so 
Is l^hted. When the ex(emal electrode 27A and extemal 
etectrode 27& of the second trans^rent electrode layer 
26 are short circuited and voltage is applied between 
the short cimulted pan and the extemal electrode 29B 
for the background electrode 28B of the back ele^rode 55 
layer 2S, only tha background tight-emitter 14 fOr 
"STOP" is lighted. When voltage is applied taehwaen a 
short circuited part d the extemal electrode 27A and ex- 


171 A2 8 

temal electrode 27B for the second transparent elec- 
trode layer 26 and a short circuited part of the extemal 
electrode 29A and extemal etectrt»de 29B for the back 
electrode layer 28. the text fight-emiUer 13 for 'STOP- 
and its bacl^round light-emittor 14 are both illuminated 
simultaneously in different luminescent colors. 
[P04€] As described above. In the second exempiary 
embodiment a range of indbations which are also ass- 
thetically appearing may be displayed by selecting the 
transparent electrode layer and back electrode layer lo 
apply voltage to change the display color and back- 
ground color as well as the display pattern. 
[0047] For easier understanding. In the second exenrv 
plary embodiment, each of the boundaiy between dif- 
ferent lufflineseeni color regions in the first phosphor 
layer le patterned such ttiat it approximately corncides 
with the boundary between electrically separated rB< 
gions in the seoond 1 ransparent eledrode layer. Also the 
boundary between differsni lumlneseerit color regions 
In the second phosphor layer approxinateiy cdncides 
wim the boundary between electncaliy separated re- 
gions in the back electrode layer. However, tha present 
invention is not limited to this configuration. A boundary 
between different luminescent color regions in the pl^os- 
phor layef and a boundary between electrically sepaiat- 
ed regions in the transparent electrode layer or t>ack 
electrode layer may be varied to achieve a vnder range 
of indicatior^. 

[0046] In Ihie exemplary ambodiment. EL lamp in- 
cludes two luminescent layers: the first and seoond lu- 
minescent layers. Three or more luminescent layers 
may bs laminated by providing a transparent electrode 
in-between, each lurrunescent layer rnay be divided into 
multiple diflerent luittinescent color regions, and each 
tiansparent eteclrode tayer may be electrically separat- 
ed into two or more regions. 

Third exemplan^ embodiment 

[0049] Fig. 8A and BB show top views of ffying Image 
patterns of butterflies 34 and 36 In the first luminescent 
layer 32 and the seoond tuminescem layer 33 respeo- 
tively in a dispersed multroolor electroluminesoent (EL) 
lamp in a third exemplary embodiment of the present 
invention. Each luminescent layer is composed of a 
phosphor layerand a dielectrlo layer, as described In the 
previous exemplary embodiments. 
(p050!| In this EL lamp, an orange ELphosphor bused 
for the butterflies 34 and 36, and green EL phosphor is 
used tor backgrounds 35 and 37 to fonm the first lumi- 
nescent layer 32 and second luminescent layer 33 re- 
spectively. 

[0051] Each layer is formed using the same matehals 
as in tha first exemplary embodiment 
[0052] There are two methods for partially changing 
the luminescent color of the EL (amp: 1] Changmg the 
luminescent color of the EL phosphor contained in the 
phosphor layer, and 2) addiliDnally dispersing phosphor 
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tfyo or phosphor plgmentp cobred tc a different color 
from the lurnlnescent oolor of the EL phosphor, h the 
phoepnor layer. Tho light generatod In the second phos- 
phor layer must pass throi/gh the fimt phodphor layer 
before it is fnnally emitted from the transparent resin film. 
Therefore, if the luminescent oolor of the butterfly part 
and the tiaekground in ihe first phosphor layer are 
changed using method 2), it id anxious that the color 
emitted from the second phosphor layer is affected or 
interfered by the added phosphor dye or phosphor pig- 
ment In the first phosphor layer. 
[0053] Thus, in the third exemplary embodiment, the 
luminescent color of each EL phosphor for butterflies 34 
and 36 and backgrounds d5 and 37 of the first and sec- 
ond lumineecent layers 32 and 33 are raspectfveiy 
changed. With this configuration, both first and second 
luminescent layers 32 and 33 are >nrtuaiiy eolortess 
when they are not illuminated, so the coloring of the first 
luminescert layer 32 does not affect the second lumi^ 
nescsnt layer 33 when only tha second tumiiescant lay- 
er 33 id lighted. When the first and second luminescent 
layers 32 and 33 are lighted [ndependentty, the butter- 
flies 34 and 36 are illuminated in orange, and the baci(* 
grounds 35 and 37 are illuminated in green. 
[0054J If the EL lamp of the present invention is con- 
figured as an ELcirsultunlt, controlled by the microcom- 
putar, to iKuminatethe first and second luminescent lay- 
ers 32 and 33 altematelyi the butteilly may be made to 
appear as if it is flying by alternately turning on the first 
and second luminescent layers 32 and 39. 
[0055] It is apparent that the EL lamps described in 
the first and second exempfary embodiments may also 
be configured to be controlled by a microcomputer to 
autonnatlcaily change, turn on. turn off, or flash the die- 
played indication by selecting the transparent electrode 
layer or back electrode tayer to which voltage is to be 
applied. 

[005€] As descrii}ed above, the present invention of- 
fers a dispersed EL lamp which enables multiple colore 
to be emitted from the same light^mftting face of a sin- 
gle EL lamp. Furthennore. multiple text or graphics may 
be displayed indspendentjy or simultaneously. 


Claims 

1. A dispersed mu&ioolor electrolumineacent lamp 
comprising: 

a trsnsparent substance; 

a first of N transparent electrode fayers adja- 
cent to said transparent substance; 

a first of N luminescent layers adJacQnt to said 
Rrst transparent electrode layer, eafd first lumi- 
nescent layer containing dispersed phosphor 
particles; 
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a second of said N transparent electrode layers 
adjacent to said first luminescent layer; 

a eeoond of said N luminascent layers adjacent 
s to eaid second transparent electrode layer, said 

second lunrvnescont layerconta'ining dispersed 
phosphor particles; 

the Nth of said transparent electrode layers ad* 
IS jacent to said (N-l)ih of said luminescent lay- 

ers; 

the Nth of said lumiriescent layers adjacem to 
said Nth of said transparent electrode layers 
IS and said Nm of said luminescent layers con- 

taining dispersed phosphor particles; and 

a back electrode layer adjacent to said Nth ol 
said luminescent layers; 

so 

wherein at least one layer of said first to l^lth 
luminescent layers is divided into different lu- 
minescent color regions. 

2. A dispersed multicolor electroluminescent tamp tn 
which a first of N transparent electrode layers and 
a first of N luminescent layers containing dispersed 
phosphor particles are laminated en a transparent 
resin film In this sequence; said N transparent elec- 

30 trode layers and said N luminescent layere being 
laminated layer by layer up to the Nth transparent 
electrode layer and then the Nth luminescent layer; 
one and nrore of said first to Nth luminescent layers 
being dMded Into multiple different luminescent 

3S color regions, and a back electrode tayer being 
formed on said Nth lurrunascant layer. 

3. TTie dispersed multicolor electroluminescent lamp 
as defined in ctahn 1 or 2, wherein at least one of 

40 said first to Nth transparent electrode layers and 
said bmM electatsde layer is electrically separated 
into more than one region. 


4k Tlie dispersed multicolor electroluminescent lamp 
4f as defined in Clairn 3, wherein a boundary of said 
different lumlnesoent color regions bi the kth (k Is a 
positive Integer between 1 and N) layer of said lu- 
minescent layers approximately coinddee with a 
boundary of electrically separated regions in the 
^ (lc-i-1)th layer df said transparent electrode layers 
(when Ic^N, electrically separated regions in the 
back electrode layer). 

6. The dispersed multicolor electrolurrunescem lamp 
« as defined in one of claims 1 to ^ wherein at least 
one of eaid first to Nth luminescent iayere divided 
into more than one luminascent region shows an 
almost ootoriess monocotor wtien it is no illumin ated 
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but ^6 multiple lumineeeont colons when It ie Dlu- 
mfnated. 

6. The dispoisod muEticolor Qlectrotuminoscent lamp 

83 defindd In one o< clalmd 1 lo 4. v/hereh at least ^ 
one of said first to IMtfi lumlnescenl layers Is divided 
Into more than one lumlnesDent color region in the 
same said lumineeoent layer by one of a texl end 
graphfcs paitsms. 

10 

7. IhQ dispersed multicolor elsctroluni descent lamp 
a& defined in one of claims 1 to 4, wherein said first 
to (N-i]th iumbieseent layers are reepectfveiy 
fonned of two adjacent layers; a findt layer being a 
phosphor layer m which phosphor particlee ere di&- t5 
persed; and a second layer bevig an optically trans- 
miesive ineulatlon layer wfth higher dieleotrle con- 
stant than said first layer. 

e. The dispersed multicolor electroiuminQscent tamp so 
as dsfined in one of ctaime 1 to 4, wherein said Nth 
luminescont layer is practically formed of two lay- 
ers; a first layer being a phosphor layer in which 
phosphor particles are dispersed; and a second lay- 
er being a white insulation layer with higher dielac- ^ 
trie constant than said first layer. 

9. The dispersed multicolor clectrotuminescent lamp 
as defined in one of clahne 1 to 4, wherein said 
transparent electrode layers at least other than said oo 
first transparent electrode layer are formed by print- 
ing and drying optically transmissive conductive 
paste with a sheet resistance of not greaterthan 50 
l( which Is made by dispersing conductive Indium tin 
oadde tn trensparant synthetic resin. ^ 

lOi The dispersed multicolor electroluminescent lamp 
as defined in Claim 9, Wherein said optical tians- 
missive conductive paste is colored 

40 

11. An electroluminescfint lamp according to one of 
claims 1 to 4, wherein said electroluminescent lamp 
is included in an electroluminescemunti employing 
a microcomputer lor automatically contndHlng the 
turning on and off and flashing of one of single and ^ 
plurality of said first to Nth luminescent layers in said 
dispersed multicoiof eleclfojuminescem lamp. 

12r An electroluminescent lamp according 10 Claim 3 or 
4, wherein said slectrolumincscent lamp is included SO 
In a electroluminescent unit employoig a microcom- 
puter tor 2utomaticaQy controlling the applicatioa 
shut-off. and intermittent application of voUage to 
one of single and plurality of eicciricaUy separated 
electrode regions in the same eald luminescent lay- «^ 
er in said first to Nth transparent electrode layei^ 
and eald back electrode byer in said dispersed mul- 
ticolor electroluminescent lamp. 
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